Intracrine PTHrP protects against serum starvation-induced apoptosis and regulates the cell cycle in MCF-7 breast cancer cells.
PTHrP is secreted by breast cancer cells in vivo and in vitro. In the breast cancer cell line MCF-7, PTHrP overexpression is associated with increased mitogenesis. We used this cell line to study the mechanism for the proliferative effects of PTHrP. Clonal MCF-7 lines were established overexpressing wild-type PTHrP or PTHrP mutated in the nuclear localization signal (NLS). Mutation of the NLS negated the proliferative effects and nuclear trafficking of PTHrP, indicating that increased mitogenesis is mediated via an intracrine pathway. Cells overexpressing wild-type PTHrP were enriched in G2 + M stage of the cell cycle compared with cells overexpressing NLS-mutated PTHrP, indicating an intracrine role for PTHrP in cell cycle regulation. Wild-type PTHrP also protected MCF-7 cells from serum starvation-induced apoptosis. Cells overexpressing wild-type PTHrP showed significantly greater cell survival than cells overexpressing NLS-mutated PTHrP. The ratios of the apoptosis-regulating proteins Bcl-2 to Bax and Bcl-x(L) to Bax were higher in cells overexpressing wild-type, but not NLS-mutated, PTHrP compared with control cells. These findings suggest that the proliferative effects of PTHrP in breast cancer cells are mediated through regulation of the cell cycle and apoptosis, and that controlling PTHrP production in breast cancer may be therapeutically useful.